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In the title compound, Q7H25N3O3, there are intramolecular 
hydrogen bonds between an amine H atom and the epoxy O 
atom, and between a dihydropyridine ring H atom and the 
ketone O atom. In the crystal, molecules are linked into a 
zigzag chain running parallel to the c axis by hydrogen bonds 
between the hydroxy group and the ketone O atom. There are 
also weak C— H- • O and C— H- ■ -n interactions which link 
the molecules into sheets lying in the be plane. 

Related literature 

For related structures, see: Ha et al. (2009); Kim et al. (2011). 
For the synthesis, see: VanAllan & Reynolds (1971). 




Experimental 

Crystal data 

C 17 H 25 N 3 0 3 
M r = 319.40 



b = 13.2890 (7) A 
c = 13.0686 (8) A 
/3 = 91.314 (2)° 
V = 1718.99 (16) A 3 
Z = 4 

Data collection 

Rigaku R-AXIS RAPID II-S 
diffractometer 

Absorption correction: multi-scan 
(RAPID-AUTO; Rigaku, 2008) 
7mm = 0.960, r maI = 0.983 

Refinement 

R[F 2 > 2a(F 2 )} = 0.049 

wR(F 2 ) = 0.136 

5 = 1.08 

3912 reflections 



Mo Ka radiation 
/a = 0.09 mm -1 
T = 293 K 
0.6 x 0.4 x 0.2 mm 



15989 measured reflections 
3912 independent reflections 
3104 reflections with I > 2a(l) 
R in . = 0.058 



209 parameters 

H-atom parameters constrained 
Ap max = 0.36 e A~ 3 
A/Omin = -0.26 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl is the centroid of the dihydropyridine ring. 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


N3-H3A---01 


0.86 


2.27 


2.9083 (17) 


131 


C4-H4- ■ 03 


0.93 


2.21 


2.8405 (17) 


124 


02-H2- ■ 03' 


0.82 


2.03 


2.650 (2) 


132 


C7-H7A- ■ 02" 


0.97 


2.47 


3.303 (2) 


144 


C9-H9A- • Cgl" 


0.97 


2. 81 


3.5275 (16) 


131 


Symmetry codes: (i) x, 


- y + j, z - 


l;(ii)-x+l,-y. 


-z + 1. 





Monoclinic, P2,/c 
a = 9.9007 (5) A 



Data collection: RAPID-AUTO (Rigaku, 2008); cell refinement: 
RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: SHELXL97. 
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Technology (No. 2011-0009193). HJK thanks Cheonnam 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: GO2062). 
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(f)-2-Amino-4-(3,3-dimethyl-2-oxobutylidene)-1-[2-(2-hydroxyethoxy)ethyl]-6- 
methyl-1,4-dihydropyridine-3-carbonitrile 

Hyung Jin Kim, Young Hyun Kim, Enkhzul Otgonbaatar and Chee-Hun Kwak 
Comment 

2,6-Disubstituted (l,4-pyridine-4-ylidene)malononitrile derivatives are key intermediates in the synthesis of dihydro- 
pyridine-based fluorescent dyes (Ha et ah, 2009; Kim et ah, 2011), and are readily prepared from the reaction of the 
corresponding 2,6-disubstituted (4//-pyran-4-ylidene)maolononitrile with a primary amine. We reacted 2-(2-tert-butyl-6- 
methyl-4//-pyran-4-ylidene)malononitrile with 2-(2-aminoethoxy)ethanol in order to obtain the (l,4-pyridine-4-yl- 
idene)malononitrile substituted with /erf-butyl and methyl groups at 2 and 6-positions, respectively. The title compound 
was however produced as a major product instead of the corresponding malononitrile derivative (VanAllan & Reynolds, 
1971). The molecular structure of C17H25N3O3, is shown in (Fig. 1). There are intramolecular hydrogen bonds N3-H3-01 
and C4-H4— 03 (Table 1). An intermolecular hydrogen bond 02-H2-03(x,l/2-y,-l/2+ z) links the molecules into a 
zigzag chain which runs along the c axis. These chains are linked to form a sheet by a weak C7-H7A--021-x,-y,l-z and 
as C9 — H9A---7T interaction involving the dihydropyridine ring(l-x,-y,l-z) 1, (Table 1, Fig. 2). 

Experimental 

A mixture of 2-(2-tert-butyl-6-methyl-4//-pyran-4-ylidene)malononitrile (632 mg, 2.94 mmol) and 2-(2-aminoethoxy)- 
ethanol (465 mg, 4.42 mmol) dissolved in «-butanol (7 ml) was heated at 100 °C for 4 h. The mixture was cooled and 
concentrated under vacuum. The residue was chromatographed on Si0 2 eluting with a mixture of EtOAc/MeOH (1:1) 
solution to afford the title compound (300 mg, 32%) as a yellow solid. Crystals suitable for X-ray analysis were obtained 
by slow evaporation from a CHCl 3 /MeOH solution at room temperature. Mp 173 °C. 

Refinement 

H atoms were positioned geometrically and allowed to ride on their respective parent atoms [C — H = 0.93 (CH, sp 1 ), 0.98 
(CH, sp 3 ), 0.86 (NH 2 ) and 0.82 A (OH), respectively and C/ iso (H) = 1.2(7 eq (C), 1.2C/ eq (N) and 1.5 £4,(0), respectively]. The 
positions of the methyl, amino and hydroxyl H atoms were checked on a final difference map and were found to be 
satisfactory. 

Computing details 

Data collection: RAPID-AUTO (Rigaku, 2008); cell refinement: RAPID-AUTO (Rigaku, 2008); data reduction: RAPID- 
AUTO (Rigaku, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare 
material for publication: SHELXL97 (Sheldrick, 2008). 
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Figure 2 

A packing diagram of the titled compound. Dashed line are intermolecular hydrogen bonds (black) and C — H-x 
interactions (green). 



(£)-2-Amino-4-(3,3-dimethyl-2-oxobutylidene)-1-[2-(2- hydroxyethoxy)ethyl]-6-methyl-1,4-dihydropyridine-3- 
carbonitrile 



Crystal data 

C17H25N3O3 
M r = 319.40 
Monoclinic, P2\lc 
a = 9.9007 (5) A 



b= 13.2890 (7) A 
c= 13.0686 (8) A 
,0=91.314(2)° 
V= 1718.99(16) A 3 
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Z = 4 

7^(000) = 688 

D x = 1.234 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

9= 3.0-27.5° 

Data collection 

Rigaku R-AXIS RAPID II-S 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scans 

Absorption correction: multi-scan 

{RAPID-AUTO; Rigaku, 2008) 
T mm = 0.960, r max = 0.983 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > 2<t(^ 2 )] = 0.049 

wR(F 1 ) = 0.136 

S = 1.08 

3912 reflections 

209 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



ju = 0.09 mm- 1 
7=293 K 
Block, brown 
0.6 x 0.4 x 0.2 mm 



15989 measured reflections 
3912 independent reflections 
3 104 reflections with I > 2a(I) 

tfjn,= 0.058 

#max = 27.5°, 9 min = 3.0° 

A = -12— >12 
Jt = -17— »17 
/ = -16— 16 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/toW) + (0.0659P) 2 + 0.2655P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
A/w = 0.36 e A" 3 
Ap min = -0.26 e A -3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 1 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *ITJ 


C10 


0.88179(15) 


0.25846(10) 


0.48356 (11) 


0.0372 (3) 


03 


0.69984 (11) 


0.51832 (9) 


0.73210 (10) 


0.0539 (3) 


N2 


0.99132 (14) 


0.23098 (11) 


0.47668 (11) 


0.0514(4) 


Cll 


0.33488 (15) 


0.36674 (12) 


0.54335 (13) 


0.0472 (4) 


H11A 


0.3265 


0.4021 


0.6069 


0.071* 


HUB 


0.2856 


0.3046 


0.5463 


0.071* 


H11C 


0.2989 


0.4074 


0.4885 


0.071* 


N3 


0.67042 (14) 


0.18281 (10) 


0.35965 (10) 


0.0444 (3) 


H3A 


0.6055 


0.1592 


0.3220 


0.053* 


H3B 


0.7520 


0.1632 


0.3503 


0.053* 


01 


0.41901 (10) 


0.06974 (7) 


0.36195 (8) 


0.0411 (3) 


Nl 


0.51316(11) 


0.27979 (8) 


0.44545 (9) 


0.0346 (3) 
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Atomic displacement parameters (A 2 ) 
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1.529 (2) 


C14 — C15 


1.531 (2) 


C14— C17 


1.534 (2) 


C7— C6 


1.510(2) 


C7— H7A 


0.9700 


C7— H7B 


0.9700 


C6— H6A 


0.9700 


C6— H6B 


0.9700 


C8— C9 


1.502 (2) 


C8— H8A 


0.9700 


C8— H8B 


0.9700 


C9— H9A 


0.9700 


C9— H9B 


0.9700 


C16— H16A 


0.9600 


C16— H16B 


0.9600 


C16— H16C 


0.9600 


C17— H17A 


0.9600 


C17— H17B 


0.9600 


C17— H17C 


0.9600 


C15— H15A 


0.9600 


CI 5— H15B 


0.9600 


C15— H15C 


0.9600 


01— C7— C6 


109.03 (12) 


01— C7— H7A 


109.9 


C6— C7— H7A 


109.9 


01— C7— H7B 


109.9 


C6— C7— H7B 


109.9 


H7A— C7— H7B 


108.3 


Nl— C6— C7 


114.79(12) 


Nl— C6— H6A 


108.6 


C7— C6— H6A 


108.6 
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TTO A X TO TT")T) 

H3A — N3 — H3B 


120.0 


C7 — Ol — Co 


111 AA / 1 1 \ 

112.00 (11) 


CI — Nl — C5 


1 1 A CI /I 1 \ 

119.52 (11) 


CI — Nl — Co 


120.22 (11) 


C5 — Nl — Co 


120.06 (11) 


/-in /"\1 TT1 

C9 — Oz — Hz 


1 AA C 

109.5 


XTO z'" 1 XT 1 

N3 — CI — Nl 


117.96 (13) 


XT'? /"" 1 /—i <-> 

NJ — CI — Cz 


no in / 1 1 \ 

lzz.zU (13) 


JN 1 — CI — Cz 


1 1 A /1 1\ 

l ly.oz (lz) 


CI — C2 — CIO 


llo.41 (lz) 


CI — C2 — C3 


ill 1 A / 1 1\ 

lzz.3U (lz) 


CIO — C2 — C3 


11A 1 /" /1 1\ 

119.26 (12) 


/"" • /I f ~" £ XT 1 

C4 — C5 — N 1 


1 OA AA /11\ 

120.90 (12) 


C4 — C5 — Cll 


120.87 (13) 


Nl — C5 — Cll 


1 18.24 (12) 


C3 — C12 — C13 


1 1 C Ol /I 1\ 

125.83 (13) 


C 3 — C 1 z — H 1 Z 


I 1 H 1 

II /.I 


tti i 

C13 — Clz — Hlz 


1 1 T 1 

117.1 


C5 — C4 — C3 


122.91 (13) 


C5 — C4 — H4 


1 1 O C 

118.5 


• -> /"i/i T_T /I 

C3 — C4 — H4 


110 f 

118.5 


L12 — C3 — C4 


125.30 (12) 


C12 — C3 — C2 


1 TA ~7 C / 1 1 \ 

120.75 (12) 


C4 — C3 — C2 


1 1 1 AC f 1 1\ 

113.95 (12) 


03 — C 1 3 — C 1 2 


122. lb (1 J) 


03 — C13 — C14 


i i / OA / 1 1 \ 

116.80 (12) 


C12 — C13 — C14 


1 1 A A 1 / 1 1 \ 

120.42 (12) 


C16 C14 CI J 


109.94 (1 3) 


CI 6— C14— C17 


108.55 (14) 


C15— C14— C17 


108.78 (13) 


CI 6— C14— C13 


107.47 (12) 


C15— C14— C13 


113.36(12) 


C17— C14— C13 


108.64(12) 



Nl — C6 — H6B 


108.6 


C7 — C6 — H6B 


108.6 


H6A — C6 — H6B 


107.5 


01 — C8 — C9 


1 A A *1 A /11\ 

109.74 (12) 


s \ 1 /—i o TTO A 

Ol — C8 — H8A 


109.7 


C9 — C8 — H8A 


109.7 


r\i /—i o t ion 

01 — C8 — H8B 


109.7 


S~ < i\ /-in TTOT* 

C9 — C8 — H8B 


109.7 


TTO A z" 1 O r TOrt 

H8A — C8 — H8B 


108.2 


02 — C9 — C8 


113.71 (13) 


/ -\ -> /"ir\ TTA A 

02 — C9 — H9A 


108.8 


C8 — C9 — H9A 


108.8 


02 — C9 — H9B 


108.8 


/~i o /"< a t inn 

C8 — C9 — H9B 


108.8 


TTA A /^A TTAn 

H9A — C9 — H9B 


107.7 


C14 — C16 — H16A 


109.5 


C14 — C16 — H16B 


109.5 


TT1 /" A < 1 /- TT1 T~i 

H16A — Cl6 — H16B 


109.5 


C14 — C16 — H16C 


109.5 


T T 1 /" A /" ' -1 /-" tti 

H16A — C16 — H16C 


109.5 


TT1 /Tl f ' 1 / tti /-p 

H 1 6B — C 1 6 — H 1 6C 


1 AA C 

109.5 


/—l -i * /- • i -7 T T 1 ^ A 

Cl4 — C17 — H17A 


109.5 


Cl4 — Cl7 — H17B 


109.5 


tti n A f> i >~l TTI —7 

H17A — C17 — H17B 


109.5 


/--■ i /i pn tti no 

C14 — C17 — H17C 


1 AA C 

109.5 


T T 1 i~l A 1 1 T T 1 ^7/~i 

H17A — Cl7 — H17C 


109.5 


t t 1 nn /~i i ^ t t 1 

H 1 7B — C 1 7 — H 1 7C 


109.5 


C14— C15— H15A 


109.5 


C14— C15— H15B 


109.5 


HI 5 A— CI 5— H15B 


109.5 


C14— C15— H15C 


109.5 


H15A— C15— H15C 


109.5 


H15B— C15— H15C 


109.5 



Hydrogen-bond geometry (A, °) 

Cgl is the centroid of the dihydropyridine ring. 



D—n-A 


D—n 


n-A 


D—A 


D—n-A 


N3— H3^-01 


0.86 


2.27 


2.9083 (17) 


131 


C4— H4-03 


0.93 


2.21 


2.8405 (17) 


124 


02— H2-03' 


0.82 


2.03 


2.650 (2) 


132 


C7— H7^-02 il 


0.97 


2.47 


3.303 (2) 


144 


C9— R9A-CgV i 


0.97 


2.81 


3.5275 (16) 


131 



Symmetry codes: (i) x, -y+l/2, z-1/2; (ii) -x+l, -y, -z+1. 
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